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Dietary Intake of Lead and Blood Lead
Concentration in Early Infancy

MS, RD; £5duri E. Ziegtr. MD;5U*«ni, &&>*,- Sunat I J. region. MD

• Under tircumstene** ol fair prana-
Ul exposure to lead and low nenolttary
exposure to lead posuutalfy. four
breast-fed Infants and 2S formula-fed
infants were studied to determine in*
relation between dietary intak* of lead
Mid bleed lead eoneeffiratlon. Fram 8
through 111 daye of ago. tht mean dietary

:talce Of lead by !*• fevmula-fws Infants
(*a* 17 ii£/day (3 to 4 iid/kg'day), and
Intake of toad by trio bmMt-tMi infanta
was estimated to be only aiightty greater.
The mean blood toad concentration at
the «g« or 112 day* wa» i.1 paydl. From
1TT through i»f day* of ago, 17 Infants
crmtfnu-* In the atwdy: ten received a
T)««n dietary intafca of load of 10 »9/d«y,
•nd seven reeahmd e mean intah* of
51 tig/dsy. At 190 days of age, mean
blood l*ad concentration* w*ra ftfonin.
canny different (7.2 and 14.4 nfl/dt. re-
spectively).

(4m y 0/»

Eld infeswd with food constitutes
an important source cf enrtnn-

nienul lead ezpoavr*. la&nts art no
exception in '.his regard and may, in
fact, be ai high nst bectose of their
hifh level of food intake relatm to
body weight. A <Ufly p«rmiuibl« in-
take (DPI) of lead cf 300 tugl&ty from

froa r^« P»»MIHIM« «T IMiauKl. Uaivcr-
'fty ef low* HwpiuU. ton CJv

!Uprl%: rvcuesti u Ocpwuaeat ef Ftdidria,ftivvMitj *r f«w« Koipiuii. itrwi Citj. IA
_I24J CO.- fosuwj.
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all soareis wa§ proposed in UJJ1 h/ an
ad hoc committee of tht Bureau of
Community Environment Manage-
ment, Paaiic Health Service,1 This
value wi» chosen to pradude aa in-
cnas* to the bodv bordea of a child
between 12 and 30 months «f age, and it
waa LiuMKi, tB part, on the assumption
that onlj 10ft of lr.g«»ted "SadTTe,
30 tig/day, would be aawrbed. How-
ever, results of metabolic balance smd-
i*c reported In UT2 by Alexander et af
sofgestad that considerably more
than 10* tt dlasvy !«*d, perhaps as
much as S0% of intake, is absorbed by /
in&nr* cad duldrot. /

Based oa bad concentrations in
food* in 1973, averfif • l«*d iuukes bjj
6-mojith-old tnfaats were estiaaied t

of tead abeorbtd <vas likely to
ereater than 30 Hftisy.'It
sctmed desirable to obtain
tJve detcminations intake. In ;.
addition, wt wanted te detennina the
relationship battwwn dlau^ intako of
lead and bleed lead concentrstion. co.-v
sidtrinf biood lead concentrate?! to ba
a crude index of body burden.

CnvizoisncDtai contannnation with
lead and. htact, exposure to nondie-
tary tonrce* of lead is relatively low in
towa City, aad these conditions were
thought to b* favorable for a study cf
UJN relationship of dietary intake of
lead to body burden ?f lead. The firs;

objective of our study was tc deter-
mine dietarr lead intaka quantita-
tively. We had already cevaloped
methods for determining the dietary
ir'alce* of inJaata iu a quantitative
manner for each day of study,0 and a
similar method woald p&rcit record-
ing of the dietary intake of lead. The
second objwHtse w-3* 10 meuuru bJcod
lead concentration and to relate it to
dietary intake of lead er.dcr eend i;iW
of low Bondietary exposure.

——The infants stuc*iM were enrolled in
other studies being canted out in our -.
'"** a: the time. Accnniing to the " •
protocols being followed, from 8
through 111 days of ace. aO feranuW*i
infants coosasied pxedocts supplied ca
as ia glass-feeding units. Such feed-
ings resulted in lew dietary intakes of
lead. Froa 112 through 195 davs of art-
some 01 the infants were fed whole co**
milk obtained in cartons (lev dieurv
intake of leaax and the other inianu
were fed ai!k or formula supplied in
can*, resulting in considerably greaiw
intakes of lead. These laser lead i>.-
takes were sfmOar to there of mmy
infants being fed commerciauy r.-i-.i-
Able fensoia*.
" TheaeeiRaastancesaflordedar.or^
porinnity ta deterxoine the 5l£u«"« <"•
two levels of dietary intake of lesd en
blood lead eraeentratiua. ™* still'?
that the results are relevant 'J
lisbment nfa n«w DPI fcr lud.
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AND PLAN OF STUDY
asajeets. ynzaniy ir-lana

enfiiren cT r.udtnu and Jl?s!:y a. -'•.t

.w~n £.

j*«u »•.•••• «ri?». Hv»d in er MIT lam City.
vnd vert born betw*«n Aucest 1S73 led
Jancary IS?*. On* wt of twins was in-
eluded. The population of Ipwa City at thai
tine was slightly feu thaa 50.000, ud
suMcnt enrcUretnt fe the anivtnfty was
•ppreXUMitly 20,000. Birth we'fbu wtrt
2.<» ( cr »•*«. Fw brMM-fMi Mid 35
fonaala-ftd iofanta wtr« •orolM b*t
6 and 9 days ef at*. Tfce breast-fed fe£a&ta
were treated u described elsewhere*; data
iniiumiiitthminfintfiiTtffinflrtdTfirhr
flrtt 112 days * IS*. Ib* termala-Tad in&ati
mode up * (ubMoptt of ta^aU paniepat-
i»f i> TWWOB atadus of food inufcc And
growth from* to 111 diytnftg*. 8e»enMta
of till fernolfeied iE&att coaspn**) tfcwr
participation &WB U2 to 199 day* of an in a
stody of diet aad gasirointtstical blaod
iOH.'

METHODS
Th* |»«j«cU wcne reviewed and »?-

pie*td by th« Unfrcrttty qf Ten** Hunua
Snbjteta: Review Conatia**. Th« relevant
protocol wu •T'«'»~» io detail ta or.* nr
beta parent*. aad writiea consent «u oi>
tafaMd. A* feCwtt viaiud iht Lora S.
Taeaa* UeUbeiic Uoit at our hcsphal at

prvnous
n "

A ••pfly rf raady-U-fced
£6T IcnWL) «•» d*Krmd to OM ̂ jnfly of
cMk at tfct tonrmU-ftd m&utJ until lit

• taAatmtted III d«y« cf «i*. DeSftrm of
teanU ««n aaadt vcekif. Tht wtigbt of
th« bottlM dtiiremi for tack day «as n-
corted. Ibe anpqr. pattatly taptj, ad
utiiacd bokJa wm cgltaeitd K eke tfm* of
tkt neat femnU

lM d*3y

the wetht rttunMd finm the waffes di»
pcBwd»fraflitb(coMBUiiJoAaflMdaxd
tbt quantity of foraatt MoavBMd. tb« la-
uktcOcadmntB«riavMd«unnmtd.

Ko auuipt wu oadt w dtumriae itt

FIBBI n2 tknwfd 05 daft ef af«, inftau
fed Bfik or fenttfe of thnt typ« •>

cov auk ooUtmd, IB
finm a local dairy, (S a toaamaUy *»«>
abte mllK^am fonmto avpplMd n qaart
cam. Md (9) konMfintad wbate caw ntlk

«M* and teat tnatcd in
iinnrairtiinniiiiiuiillj i nl

'srrrula. Xx Kit ISMT. e'swr-scK for
bottles. *-t,r»ccrr«d u-fir-:« r/ nr-.er« or
tins c:j3«r.«c to snd re;r.t.-«ii frsn -.HP
firaiies.

3tiko»: if«>cs o;?.e: :h»r. .-silk cr f:Trsu!i
'«C to irJir.U) «» CtUvtreti '.0 tit flRiJv-
Crss a Jtpply ob;iint£ Tret)
:urtr. »nd u in tt< c»»« of for.-s-
••r* •.••ighvd is d»l«rmin« iha
ccravaed. Inukt of b»ikc»t w*< qv»n.
•Jiativ«{r deuraintd for brtas:-f«d tad
farwslt-fed infuiU throaf h 1S5 day* cf i e«.

Wt d.d net detennla* lit <;var.u:y of
waur eonauicd but fiturrustd the eon*

uu uTIwU in »«i.«r coUeciM in lead-

facet

Oust
Envinsaenul media other loan diet

bettered to contribute to lead expotim
Lieiudt ur and hoost dusL. Air ini ava>
pi«d tiajd* th« iiueie and ia ar.y ctier !>•

«l>i>-wlr A nrtrtR9?ttap«-u placed i«tb«
nec most inou«r.*jy occupied hy r s» in.
&et. Air w drawn for at Itut 60 aimiie*
iiroufh a m'.ied ceDuJos«e»ttn (iliffipot^)
Stitf (pert tut, 0.8 iua) at a rate of 22 L/
mla.

Owl •«• raOccud by nrabbte j an sp-
pnBrai*taiy l-ft1 art* «f • 3«t Wuuuul
*wrf»e« (float; drwMar. ubl*. w t«l«Tin«n
ttt) viUi atUesa filter pip»r. AH of the
uoplts «CR abtaiatd btfcre the infmu
nachtd H2 diys of aft.

Btoed
U^I vein ««s ased ftr obtain-

iny blood from ihc BMtaer* of the in fi .-.;>.
31aad from ia •xumal jogalar vaia wn»
obtained &on in^inrt within t«n <<*y» ef
tke u« i. «, aad 56 days and ai 2»4ay
ia^rrtis ( ± foar days) tkenaf tic Samples
*•»• analysed f« lead wttWn 48 toon or
«en troter. lor subseqatet saatysis Cse*
*L«ad DcienauastaB* WbstctJonx

Tb* beooKiobia fovd ms J»(*reuiiri u
doeenbod prvvMiuiy.1 Fnt crrOmcyt*
prataperphyrin (FTt?) «enc«ntreti«n wsa
dctcmised by the method ef PfaaelU.'

L««d Ootetrminatlan
Duplicate aaaiyses were made vitft each

of at lout three bouloa (or cast) of tart
(bmttU, with MT«nl eartcw of aiflk. UM(
witb tJifU ipeeinieiie ef aumaa Bulk »r
watuL Tkes» aaaiyxM VMW peiAraMt
witie« ashinc. In tbt cue ef beikast,
duplicate analyst! wtn made of at least
three jaa&eaeaca let. Beilnstvnu mixed
with 10% ateohofie tuejRcsivK nitnte in
perceUts crucibles, dried at tuu -C. aad
*abed at 410 *C tor 1* bout*. MM! ibt asto

in nitric acid. 73ier»

prepared by :r.e »d::l;sr. cf d:L;> - •- -
meid and cr.y!jh«r;«jpclyr.r.ox;.i:r.ir.i:
tnd anaiyud ^-.thejt is.-.:r.j-.

L«44 deie?r.Jr.«:ens *t'

'.omt-try •<•> a
Uliltm are iarr.p «.->« u«d for
comctien. 'A'uer and dissaK-*^ ?«-*» fr»m
b»ikott or Rurs *tn read direeuv ifjir.s:
aqveous standards of Itid r.itn-.e. rsr
mtttc. fomutt. ard b^od. the n«-.Hod of
khyiiivU wJiiitjou «u ustd, vntnby ea:a
•pectmea w »*£ »-ith and -«n:;ast u
internal ituidv*. 7i< e>ff«rc:.»» in read-
tap wen avtrtgvd for «MB «arMnf iAy.
aad this Beta value »i» CUM) i« n!-u':i-.t
lead coaeentrauotts of S9tcime£a.

Tie detertisn lirui «ai 2 ^L for t'^e
actual detarruMUon of lead. Because o.'
utdaC and/or dCuUoa. Ute Hoof. *« C nr'
kf f«r bttkMt tnd CO UK-'L for MUt. ,'Cf-
lula, and alaod. The «on«tnt.-muon uf IIM<!

in beikoat raneed from leu tXia i u «a K*>'
kf.

The witha<eonuiner varouon (tecfamcai
error) is lead coneentraticn (eetfSciuc of
vanaaoaj «a 7.7% Sar 12 bottles effcra-.da
anlyxed in dcpUeatt, ii.4* (or ene cans of
mOk «r fcnr.aU Ai^jietJ la SapCeato or
uipUe*!̂  T.Tft far IS Jen «f bvikoat «i-i-
lyscd m thpliss» i-«j 2 W r«r IS kl««d
apecimens sealmd h trialjca:e.

Aecoziey ^ >ead dtterc-Jr^ti;: «as as-
sessed far btioit by dettrrjtsirg vHe rt-
covexy « adatc naadard imasrrj cf lead
on aloe occaiioni. Tbe ntan rtcov«ry *""
S7.t*. with » rwft u.' l» u 10««. Bt-

vawi for oriBr. fnrrnda. and bind, eifctr
netbodi of tieckjny aecara^- had t« b«
oaed. Aa pan ef a blbded msldlabarcerr
quality aatetsDtnt. eifju sa.'sptes vere
supplied. These eosiisted of r«r .'orrula*.
each with sc added lead. ». u ehfritaihr
uhaa &uiu UM rrniftitr. tf.C vitb tfcrta
!««eb«f added lead OS. M. aad 73
TK« m,«n WOVM? «f lead *
17.0«X In the east of Mm*. M
were shared with two osuide laborateriex.
With one sptciiaer., vilues differed xpprc-
cis '̂y: 7 mt'dL in oar laberusrv. 15 it jr-'dl.
ia jaratorTl,aadUi^rdLir. laboraters'
Z. For tacb of the otter ua jptsxerj. our
valaa exceedtd th*i oTdti --KST? 1 tv 0 te 2

l.t t=5 th.it
L bneae. 3.

RESULTS

breaat-itd infanu >:vd'.c:t. The
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ccrcer.tratian of lead in matf
blood six to nine days afur parturition
wu 9.6 i*g'dL (SD, aJZw/dL: ranee. 4
to 16 (iJ/dLX suggesting that prenatal
lead* exposure of the infants had be«n
low.

Dietary Intake-

The 23 formula-fed infants received
a numb«r of Jifferent milk-based and
soy protein isolate based formulas be*
twvea birth and U2 days of age.* The
formulas wen all supplied ready to
feed (67 kcal/dL) ia (Ua» buttles, and
concentration! of lead ranged front Id
to M |tg-/L, with a ncea of go ttg/L
(Table IX The meao volume of intake of
formula from « through m dsye of aft
wu 0.7g3 L/day, so that intake of lead
from ftnhola averagH IS ^g/day. Th«
mean total intake (from formula phis
belkoat) wasJtwe/dajf (Table IX Data
concerning lead intakes by individual
infants an given ia Table 2. By rrfrr,
rag to the subject numbers in Table 2
of this report and the corresponding
subject numbers ia a previous report.*
detail* about the feeding history of
*ach of these 17 infants nay be ascer-
tained.

_ prom U2 threngn 195 days of age, 17
formula-fed infant* continued in the
•lady. TVn received homogenized
whole cow milk supplied in cartons
from a local lUiry (mean lead concen-
tration, 10n.g/LX four received a con-
auraaUy available formula supplied
ia cans (mean lead concentration,
57 ng/L). sod thtw ncwived beat-
treated raw milk supplied in cans
(0M»an leid eencoatratioa, 99 »»/LX IA
view of the small aumbe/'oTtHJaats
receiving milk or famuli in e»n», w«
have combined the data concerning
these seven infanta, geeeuee dietary

lead,* ana becanaa the r
calcium we* considerably greater in
the milk supplied in earn thaa ia tho
formula supplied ia cans (approxi-
mately 1.190 tr 600 mi/IA tho »neaat
of lead absorbed from canned milkmay
not have beta much greater than that
absorbed from canned formula. The
concentration of lead given in Taote I
fornulk or fcrcrala supplied is cans, ie,
70 pg/L, is the wetfhted mean calcu-
lated by dividing the total amount of
ead consumed by the total volume of

US Am J Oil Child— VcJ 1 37. Snpf 1 983

Tailt t — D;«tary Intake of t««d

*»». S.1M D«ya.
Glut CettfM* Caitons*

(»-*•>
COM*

UedMaM. H^djy

0.7S3 0.1 CO 0.843 0.15*
28 ... 10 ... 70
IB 124 8 1.8 SJ

O.'.SI

0.041
••**. 3Z

1
•fete) lee*

29

»» j 18
4.0
3.0

0408
30
8 44

81 1&4

Table 2.— Oieiarv Intakt at L«ad &y Formuie-̂ Mi lAfwns S to 195 Day* of Age*

14-ar M*»1 112*138 140.187
1S.4
It*
11.7
zro
11.4

17.8
18.1
164
174
15.4

22.7
17.7
174

24.4
171

152
15*

28.1
1U

144 124 144

174
1T4

19.8
1|.«

15.9

2: A
17.9

174
1S,4

1S4
•c.o

17.8

22.8
17.7

23.1
214 -

184 -
304 —
204
!C4 -

174

$14
•04
134
ftU
1T.8

19.4

114

17.1
UH
SS.7
tS.1
a>
18.0
18.1

224

18.7

254

184
114
21.1

28v4

224
Z0.7

ir.7 H4

294
184
2KO
20.1

134

-884
14.4

184
19.1
O4
•84
I2J»

174
11.0
204
sr*
184
13.1
474
924
13.7

354
80

34J
144

344
244
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milk or formula contused by these baDcost) wasig^/dar for fnfan-*
——I-*-— milk supplied in cartons and 61 uc"

As assy be seen from Tablel, during for infants fed miflcorfonnulaTupplir:
the ag» interval from U2 througu 155 in cans. In cai.Jadng intake, we have
days, the Bean dietary intake of lead (ignored the contribution of drinking
frtim ail sourrM (milk or formula phu I water because water tvas not added to



•Jic J.illk w; forr^uU before fc«c:ag. tK*
lead concen:rauon of vraur -*is .tas
than IQ.ftt-'L in oil instances, aae •>.-

-. 'ants JatJja age range generally con-
( I .:mc only mall amount* of drrnlring

' *ater a* such.
~~* Lead mne«»t.-atioi) inUn lunpl** of

hu.T.an milk collected from th« moth*
ers of the four breast-fed infants
ranged from 15 to 64 \tg*L, with a mean
of 26 nR/L. As wt reported previously,'
these values agree with othervalues in
tht literature, latakt of btikost by the
breast-fed infants was only slightly
IMS than that by tht bottle-fed '"fa***^
Thus, aymrrHtiy that tht quantity of
bumM mflk consumed by the breast-
fed infants was •»»<i*» to tne quantity
of fbrsiula consumed by the bottle-fed
iniants (Table U intakes of lead by tbe
four breast-fed infants probably aver-
aged about 20 |ig/day. It !s possible,
however, that because of the lower
calcium cuateut, lli« lead in Lnnimi
milk is bentr absorbed.

Air and Dust
Air «ad dujt were aav.plcd in ihc 23

hones of the 29 infants. Lead concen-
tration in air was- greater thaa
0.2 |Lg/cu m in only a few instances.
Value* ef 6 and S fig/ea m won ob-
tained in tht home of subject 2233
(Tabl» 2) on two omwJcvfi*. 19 rt*y«
apart. Air was sampled for four hours
and in a different room each tine.

The estimated air intake at the age
of 1 year is 4 to 6 en m perday." Assum-
ingJWO% retention, lead intake by in-
halation of air containing 0.2 tig/co m
would therefore be 0.8 to L2 tig/day at
tht age of 1 year and presumably no
greater at younger age*. Assuming no
unusual exposure, eg, industrial.
King1 estimated thtt inspired sir con-
tributes 2.9% to 5.7% of total lead in-
take for children aged 12 to 36 months.

Quantities of lead recovered in
swabs of dost in tat home vert less
thaa 8 M.g/sq ft in 30 samples from 24 of
the 28 homes. Flit sample* obtained
in hones in which three of the infants
received day-care supervision also
yielded less than 8 ug of lead per
Mi van: foot of surface. Swabs obtained
in four of the 2S homes yielded greater
imnomtof lead: two sample* w«re- ob-
tained in tht hone of subject 2176 (Ta»
ble 2) and yielded 85 »a*»4 ft of lead

from a dresscc in •--•« cue-ccta bcd-
roors ir,c 5 vig'sq f : o.' leas frcr. i. '.iz'.e
Li the living raont. Tha col* tamp,.* as
taiaec from the horr.e of subject 222S
CTabU 2) (fn?m » rî ****' in *h« ttb-
ject^ bedroom) yielded 14 v-g of lead
per square foot. In the hone of subject
2234 (Table 2), a sanple obtained frotr.
an antique table, possibly painted it
one time with lead paint, ytelced a
value of 1C2 M-g/sq ft, and a sample
obtained from the same table subse-
quently yielded a value of 85 ng/sq ft.
Two other samples were obtained in
this home: the amounts of lead were
1 pg/sq ft from a segment of floor and
3 ng/sq ft from a dresser. The only
sample obtained in tbe borne of suoject
2241 (Table 2) vis from a bookcase in
tht living room that yielded 35 |ig/»q ft
of lead. A similar survey was reported
by Sayre m *!"; Uw mean valiu for lead
in 60 samples of suburban houohcid
dust was &7 H.J/»<I fu
"^ Blood Lead Concentration

Mean concentrations of Itad in ven-
oo* blood at various ago* are shown in
relation to the type of feeding in the
Figaro- The mean contest- ation of
lead in b'.sod of formula-fed infants at
the «gr* nf R, 2ft, 56, Al, and 112 day*
(23 to 25 of the 25 infants were reprs-
Mnud at each age) were 8.9. 5.8. 5.1.
5.4, and 6.1 (ig/dL. respectively. Cor-
responding SDs were 3L2. 2.2. 1.7. 2J.
and L? u^/dL. Mean blood lead con-
centrations of the breast-fed infants at
these ages were not sharply difTorent
from those of the formula-fed infants
(FlgureX Among the fonnula-fed in-

*ie difference in tht blood lead
ftzation between 8 and 56 days

age was statistically significant
[paired t test, f<.05). Some decrease

concentration would be anticipated
Mcause lead in blood is primarily
bound to proteins in the erythrocytes,
and the physiologic decrease in tat
erythrocytt count is about 29% from 1
to 2 weeks of age to 6 to 9 weeks of age,
with moat of the decrease occurring
by tbt age of 28 &ur».a Uw percent.

crease (43%) in tht blood lead con-
cantraUoa <rf the ibrrauU-ied Infanta
between 8 and 56 days of age was
therefore »om«whot gzcmtcr than that
predicted solely on tht basis of de-

body or :ra.-.siocs;i:r. fr:r, er.-L-.r;.
cytcs to other liss-jca.

A: the ages of 140.153. »r.d iSS dsyi.
rrttmn blood lead eone«r.;n::ons of vhe
ien infaius whose anlk wa* supplied •>.
carton* Cwan !«<< J's'iki. 1C nfr-eav;
were 6.2. 7.0. ind 7.2 -j-fdL. respec-
tively (Figure), aad SDs '*er« 2.7.2 ?.
and 2.7 M-g»dL. respectively. Corre-
spoadinjr concentrations of !«aa in
blood of infants who were fed milk
supplied in cans (mean lead inukv.
61 ^g/day) were 9.3, 12.1, and

> 14.4 *g/dL, and SDs were 4.0,4.0, and
4.4 »Lf/dL, respectively. The feedinf-
rdated difttrtnce in blood lead coneea-
tratun was notstatistictily signiScan: i
at the age of 140 days (? -.OJ) but was I,
significant at the ages 01 iw Cr'<.orj|^
and 196 days (?<-01X f

The blood lead concentration of sub-
ject 2233 (Table 2X ttm subject in
whoa* home lead coaccutntiwa of air
was elevated oa two occasions—5 and
6 iiaVcu m, woa 12 jig/iL at the age of 8
days and 12 Rg/dL at the age of 28 days
(tho highoct vahte of any io£wt ot Uus
ageX but concentrations at the ages of
56, 84. aad U2 days w«re 6, 4, and
9 jig/dL. respectively. If the values
nhtxmMl for lead cenceatratian nf »lr
in this infant* home were represeau-
tive of the entire period from 8 to 112
days of age, it would seem that the
daily air intake in the home during the
first 112 days of Bfe was appreciably
less than the 4 to 6 at a tstixred for
1-year-old infants," and/or that 20 to
36 (Lg/day of inhahtd lead was msufS-
dent to maintain the blood lead con-
centration above 4 to 9 u.g/dL. This
Infant was not studied after 112 days of
»ge.

QTtht four infants whose homes con-
tained dust with relatively high lead
concentrations, an aisocirtton with an
hicrtastd blood lead toueeuuaUon
was not detected during tits first 1S6
days of Hfe.

Htmegiebin Ltvtj and
ftf Concentration

Hemoglobin levels and FEP concen-
tration* in relation to feeding vi giver.
in Table 3. Neither age*eiatad nor
foodlng-rclotcd diScrcaeca ta I«r«l» ef
hemoglobin wen demonstrated. The
mean eonoomration ef FEP u the age
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M2 10

«0 • TJ30U 7 t*403*
'«• • 1.7»0.73 7 ,TT 04«

• 2-M 0 74T9« 10

Ace Day* 196 days «f ag» (Ft^m The mean

fSESSa*
of 296 dayi wu greater ({ ust. 9 e ̂ ^T AM. k v

val from 6 tnMfthi to 2
NHANESIL"

.-_ not signiflcirtly different be-
tween the two prop* of ia&nu.

The greatest blood lead concentra-
•isns at 168 and 196 rby* of a$e were
c.-bserv«d in subjects 2224 (Table 2) (15
and 24 w/dt, respecthwly) ud 2235
(Table 2} (19 and IS ng/dL, respec-
tively). These infants also <nehii>it«d
{rtater eoecentntJons of FEP at 196
days of af e than did any of tie oth^r in-
Ltats (subject 2224,2.78 v.ftg of hemo-
•4nh;«- —ti——» •»»•»•• - —

—— -..^, ..«*H=MUl*n vuUMC«n-
monly reported from industrialired
countries. The mean blood l»ad om
etntrxuon of 2,646 women from 16 to
75 years of age in the Health ud
hTotntioa Eiamisatign Survey II
(NBANES ID «t» 12LS M-^dL.»*-

Thus, prenatal exposure to lead of
tie infuitt in oar study may be consid-
ered low, it least is reference to the
general population of the United
SwtM. Kondtetarr exposure to lead

—' - — -»-f - •-•«» <c«a uirjje* o:Cl ug/day dunng 5^, int.,̂  wu ^
sociated wfth a stataticafly signllcar
tacru^ in blood lead - - - - - .

b.h«, that th» report pruent,
C»»t (fenonstration that an in-

^ - W ^ e c
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"T25~Civs of agf in the t»-g irJi.-.ls
(Tib:e 2. «uaj«csi 2££4 *nd 222J) with
p-«a:*s: sicod lead coacentratior.s (22
and IS |i£ ii«y, »«»J>««tively) aafjests
an adverse effect on hemoglobin syn-
ihe*i» 4Hoc;ated with *a intake of] cad
of apprs.tirsauly 8 to 9 ng/kg/day for
84 day*.

At the prtstnt time,' then Menu to
b* nr> major support far the DPI for
lead 0/300 ng/day from all seurets pro-
posed in 197L The report by Alexander
e; a? has been followed by a more ex-
tensive report by ZJegler ct al,' and it
seems probable that tne mean absorp-
tion of lead by Wantt a dc«er to 40%
than to 10% of intake. In 1977, Ma-
haffey* recommended that the daily
&ta/:e oflttad froa ail sources be as low

for ir.faau ycunjcr than S nss:ht of
zje and no: to exceed 150 -» day for
older infants and chi'.drtr, j-our.ger
than2 years of aje. The =a:a presente i
in this raport s-jfjost th»t rr» body
burden of lead of infants increases
wh»n dietary intakes of lead are
61 ng.'day (Table 1 and Figure). For an
appnxinuteiy 7-Vg L-.fant. this L-:a*e
amounts to 8 or 9 ;<£/kg/c!ay .'mm diet
alone.

The metabolic balance studies re-
ported by Zicgfer et af deaossuriUd
that fecal excretion of lead generally
exceeded intake when dietary intake
of lead was less thar. 4 ng/kgiday. The
present observations of infants during
thk isurval iron 6 itrougn ill days ol

ij

f

•Jiry expsaurc to i*»s.
•r.ttke of 3 :o •; k?"^p cay is nc: a«s;ci.
atod with in ir.cnssc ai aioud :e».-.
con:enirs:ior.. Or. tne other har.i. :.i-
'.ary blood J«ad eonetnmiicni ds in
crease when dittarj1 ;r.:akesof ieic ar-
S tc 9 Bg'kg.'da)1. Th»«* rijr? -»!r.e :s
drcurastaacei in which noaaietar/ in-
takes of !«ae seem to have b«er. :ri-.-i:J.
Thus, until more data are available, it
Mtras riasoaable to set the DPI for
lead from all sources closer to 3 thar. to
8
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